Cell adhesion, spreading, and motility of GM3-expressing cells based on glycolipid-glycolipid interaction.
Cell lines expressing varying levels of ganglioside GM3 at the cell surface show different degrees of adhesion and spreading on solid phase coated with such glycosphingolipids (GSLs) as Gg3 (GalNAc beta 1----4Gal beta 1----4Glc beta 1----1Cer), LacCer (Gal beta 1----4Glc beta 1----1Cer), or Gb4 (GalNAc beta 1----3Gal alpha 1----4Gal beta 1----4Glc beta 1----1Cer) (where Cer is ceramide), which may have structures complementary to GM3, but not on solid phase coated with various other GSLs. The degree of cell adhesion and spreading on Gg3 was correlated with the degree of cell-surface GM3 expression, as defined by reactivity with anti-GM3 monoclonal antibody (mAb) DH2. Only cells with high GM3 expression adhered on solid phase coated with LacCer or Gb4. Adhesion of GM3-expressing cells on Gg3-, LacCer-, and Gb4-coated solid phase is based on interaction of GM3 with Gg3 and, to a lesser extent, with LacCer and Gb4, as demonstrated by: (i) the interaction of the GM3 liposome with solid phase coated with Gg3, LacCer, and Gb4, respectively; (ii) the abolition of cell adhesion on each GSL-coated solid phase by treatment of cells with mAb DH2 or sialidase; and (iii) the inhibition of cell adhesion by treatment of GSL-coated solid phase with mAb specific to each GSL. Sialosyllactosyl-lysyllysine conjugate was bound to Gg3 adsorbed on a C18 silica gel column in the presence of bivalent cation, suggesting that the carbohydrate moiety of GM3 is involved in GM3-Gg3 interaction. Not only the adhesion and spreading of GM3-expressing cells, but also their cell motility was greatly enhanced on Gg3-coated solid phase, as determined by Transwell assay and phagokinetic track assay on a gold sol-coated surface. Spreading and motility of GM3-expressing cells on Gg3-coated solid phase were both inhibited by treatment of cells with mAb DH2 or sialidase. These results provide evidence that not only cell adhesion, but also spreading and motility in these cell lines are controlled by complementary GSL-GSL interaction.